Abnormal B-cell function in rats with non-insulin-dependent diabetes induced by neonatal streptozotocin: effect of in vivo insulin, phlorizin, or vanadate treatments.
Neonatal rats treated with streptozotocin on day 5 after birth (n5-STZ model) exhibited, when fully grown, a frank basal hyperglycemia (17.4 +/- 0.7 vs. 6.6 +/- 0.2 mmol/L in nondiabetic rats), a specific failure of glucose-induced insulin release, and hyperresponse to arginine. To investigate whether or not chronic correction of the hyperglycemia can improve the defects on insulin secretion, we tested diverse maneuvers, all of which aimed to lower chronically the hyperglycemia. Insulin secretion was studied with the isolated perfused pancreas preparation. A 16-day subcutaneous insulin therapy (approximately 10 U/kg/day) unevenly correcting the plasma glucose levels (10.8 +/- 1.6 mmol/L) did not improve the lack of insulin response to glucose while the arginine-induced insulin release returned to values close to normal. A 28-day intraperitoneal phlorizin infusion (50 mg/kg/day0 or a 20-day oral vanadate administration (40 mg/kg/day) caused near normalization of the basal plasma glucose level in the treated n5-STZ rats (7.8 +/- 0.5 and 8.2 +/- 0.5 mmol/L, respectively). Nevertheless, these treatments did not correct the insulin secretion in response to glucose nor the hyperresponsiveness to arginine. Furthermore, we investigated whether or not glucopenia in vitro could restore the glucose-induced insulin release in this diabetic model. After a 50 min glucose-free period, the insulin response to a subsequent glucose stimulation still did not materialize. These observations suggest that in the present n5-STZ diabetic model, (a) hyperresponsiveness to arginine cannot be solely regarded as a residual effect of hyperglycemia; (b) the return to normal values of insulin release in response to arginine after insulin therapy, despite a still prevailing mild hyperglycemia, suggests that exogenous insulin per se may regulate to some extent the diabetic B cells; and (c) near normalization of the basal glucose levels is not a sufficient condition to obtain improvement of the B-cell response to glucose, such a finding being consistent with the concept that stringent normalization of glycemia is a prerequisite.